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Folded Siliciclastics:
North Fork Shenandoah River
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Folded & Faulted Carbonates
Middletown, Frederick County, Va.
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Karst Topography

From “Living on Karst”




Karst Features
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ZUSGS

science for a changing world

Bl Sinkholes

(789,345 sq meters, 0.5% of
area)

- Area drained
by sinkholes

(9,017,287 sq meters, 5.86%
. of area)




Karst Springs




Drought Impacts—Ground Water
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Drought Impacts—Surface Water
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Study Approach




MIF Synoptic Water-Quality Measurement Sites

Middletown
Explanation

a [nstantaneous measurements

B Continuous measurements
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MIF Water-Quality Measurements
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monitoring sites along the North Fork Shenandoah River.




Ground-Water Age
Dating in the Northern
Shenandoah

Valley
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Data Availability in Frederick County
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Outreach Activities

3 Tha Winchastar Star-Fraderick Studss Grountwater Lovel - Micrassdt Istarned Frplorer

FUDFERIDE

m Frederick Studie

3 Tha Winchestor Star-Unravoling Clarke's Watsr Mystaries - Micresoft Internat Explarer

ester Star

ce for news and mors!

WINCHESTER, VI

eries

“wrions Underground B




Current USGS Program Activities in the Northern Shenandoah Valley

National Cooperative Geologic Mapping Program
» Karst Applied Research Studies Project (KARST)
» Bedrock Regional Aquifer Systematics Study (BRASS)

National Landslide Hazards Program
* Debris-Flow Hazards in the Blue Ridge of Virginia

Land and Remote Sensing Program
 National Civil Applications Project (NCAP)

Cooperative Water (Coop) Program

Virginia

* North Fork Shenandoah River Instream Flow Study

* Frederick County Carbonate Aquifer Appraisal

* Clarke County Aquifer Appraisal

» Warren County Siliciclastic & Crystalline Aquifers Appraisal

West Virginia
» Berkeley County Karst Aquifer Appraisal

Federal Program
 Leetown Science Center, W. Va. Karst Aquifer Assessment

National Research Program (NRP)

Kinetic Modeling (Ground-Water Age Dating)
« Shenandoah National Park

* Karst Springs

Transport Phenomena in Fractured Rock
 Leetown Science Center

National Water-Quality Assessment Program
Potomac-Delmarva (PODL) Study Unit

Biological Informatics Program
Shenandoah NBII node-proposed



Integrated Assessment of the Northern Shenandoah
Valley in Virginia and West Virginia

* The objective of this first integrated regional
assessment is to better characterize the aquifer systems
in the Northern Shenandoah Valley and provide
relevant hydrogeologic information that can be used to
guide the development and management of these water
resources.

* This regional study of the karst and fractured-rock
aquifer systems will use hydrologic, geologic,
cartographic, and biologic information to improve the
understanding of the aquifer systems, their relationship
to surface features, and potential hazards over a multi-
county area of Virginia and West Virginia.
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